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(54) METHOD FOR CONTROLUNG THICKNESS OF THIN FILM IN THIN FILM FORMING PROCESS 
FOR SEMICONDUCTOR SUBSTRATE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce the thickness 
deviations of thin films in a reaction furnace by calculating 
the process temperature which gives an influence on the 
calculated representative thickness of the thin films from a 
correction formula, and executing a thin film forming process 
by using a corrected deposition time and the corrected 
process temperature. 

SOLUTION: The central area 210 of a reaction furnace in 
which the average thickness of thin films becomes closest to 
a target film thickness is defined as a reference area. The 
deposition time (DT) of the thin films is calculated from a 
formula, DT(n+1)=DT(n)+(target thin film thickness-average 
thin film thickness)/time gain rate, so that the average 
thickness in the reference area may become the target 
thickness. This is for correcting the thicknesses of the thin 
films by the DT in the reference area and by the process 
temperature in the other area. Therefore, the corrected 
process temperatures of an upper area 240 and lower area 
250 in which monitoring wafers are placed in the reaction 

furnace are calculated and the corrected process temperature of a central lower area 230 is 
successively calculated. For this correction, the representative thicknesses of the thin films in the 
areas can be calculated by using a prescribed table. 
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a. xn^xa^i'412-3 7--* >^tscs 3 0) o 



(6) 



[0028 ] C©£i*. h 5 0 0rf>>6 * 

L&l,>fc©£<K5g-fS. 

[0029] ««. I®W«ffleE3WSTSh*4. tt« 

o o immt¥mmm®ffi*mwLx® , m 

3 ftteieWSUc «fc o rftMKDBtSfr KS4 10 

o >. »)s»>sxe**astf <* n* 4 o o 

x-aMWI . MW2, MW3#§ 
JftShfc 1 )*-'^- h 50?:-/>t-fa-y2 0*> 
e.^ J 9(CT>a-7 r -f >^3ii-SCS 5 0). 

[0030] Bfje«MtiiA9ai s nfc*- # - u > y ■> 

*-aMW1. MW2. MW3B^*-^#-F5 0*' 

r. III3«3W(S6 0). 
[0 03 1 ] C©i!f, 'J>Wi-aMW 
1 ,. MW2, MW3©»Jl/13(i> — &©*.=-#- D> 20 

iC, tiji-'i^y-Js-^MWl. MW2, MW3± 

©&* 5 > h 'j > yuraij^-r ■*>„ 

[0 0 3 2 ] •9->^V>^(ig« > W*.«EI7(cin-rj: 



#M2 0 0 0-9125 1 
10 

S. CCTB, iJ->7*y>i/{4g£§*A, B. C, 

[003 3] c©J:'5{cSif->7 , ';>^{ag-ciJ^3<i 

fct-$-'J>^i-AMWl, MW2, MW3©i5 
J^Jf ©*-£- "J > 4^ x-^MWl , MW 

2. MW3©¥$«M/?$£|||±i-r£(S7 0). 
[0034] C<Dt ?J&Mtlt3at£<DiEnU&«ffi 

&ztc#>i)->7<) > m aces fifcawe-f - 
■t^tta* e. © a < fl-ftfc 2 fla©i«5£fiite}i r r . tib 
( i > ^©i^tc. m^mmmm-oxt^x^u^tc 

[0035] 

TH,.= (X1+X2+X3) -(1) 

3p^»M)53'CS)i3, XI. X2. X3tt&-y>7)UiL 
EOSJgJfSIiJJg^- cnWl, X2, X 
3 lib IrWtOmimZ WfemX l . X2. X3, X4. 
X5©^, ^Haffi (median value)£S!fl ICLXMiij: 

[003 6] ifcgg^S&CfcWSftftttftffifcSl 1 (Cm 
3% CCC, a^ft)lil3(tarqet film thickne 

ss) ttl 6 0A-CA2). 

[003 7] 

[*1] 





A 


B 


c 


D 


E 


¥i$2 


MW1 


155A 


167A 


160A 


163A 


167A 


158.4A 


MW 2 


157A 


159A 


155A 


159A 


163A 


158.6A 


MW3 


160A 


161A 


162A 


164A 


166A 


162.6A 


3p*51 


157. 3 A 


159A 


155.7A 


162A 


165A 





[0 0 38]**. MWL MW2, MW3l«x-« 

X$>*), A^E(«-$-U>W*-"MWl, MW 
2. MW3©5^BlT(C*$^€.S'J«L//c^il3^-r„ 
r^l j lBB^i'-'J>i''J ; t-AMW 
1. MW2, MW3t*iA~E©gB#©aiM£¥i$L/c 40 

fc©-c* <3 . r¥*sj 2 j mmteffiiE ( 1 ) 5$*/Bt,>r* 

if-'J>Wi-AMWl, MW2, MW3©Ii¥ 

[ 0 0 3 9 ] fria ( 1 ) Mtmffiy-—>-i- 400 ©xn 

f 1 - #ffluE*y * - ;U 4 4 0 tcffittS ftT te 9 . fflSfl 
StC J: o t I'JS 3 ftfcSI 1 ©*- * - >; > Vt) * -^M 
Wl, MW2. MW3©A~E(C^-r-5?»)gJ»3I'JS 

f - iri«ttflh>-w<-4 0 o©iets^a4 3 0 testis 
[0040] «a. iBissn/cA-E toK^-rsmtJ* 50 



3ft. I"3pi*j2 j «a«WO'IBte^S4 3 0 tCf3tS3ft 
5. 

[004 1]*lO r3pidg2 j JMSTm-f cfc5it*:^2 
-'JyWsWNMWl, MW2. MW3©¥±^?tIi/? 
$«eM«M^3(CJtL,TiiM^^L-Cfc^-2)„ c© 
ii^»ia8©^7 7Km-rJ:5«:. 
-^MWl, MW3'CSfcA#<. i2>H~mm2 1 0 

(cs^nfc*-^-';>i/^i-^MW2-cs^^$c^ 

[0042] -T&tofc. fi)«t^mtB^#t9:«g 1 0 0 tc 
«fc-o-CXS3&Sji*6nSB#. SI&*P©W^SIJ^. MW2 
jWSf&-fe>*-giilS2 1 0-C»^J13AJ@S«MW3 
(2 6 0 A)(CSfefi< fcSCi 

[004 3] 7^ffMU*3«iSfllWRI93(c*«>]S»L 
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tct>Z-ffi.®2 1 0 £^Wft(standard area)££ 

[0 044] c©J:5&cgEg$iti#5£g<*tt. &*©•* 

-ii-'Jy^x-MMWl, MW2 . MW3©¥£j« 

flws©*s*# ( i ) stccto-c^sn^xt. ffi^tw 

(CSHK«1«(C JR I, T I > £ M W 2 CD¥^l»®il <* # 
BW3«:<c*J:9CcTIB (2) ^ciorffliESn/cT 5 
sKy^a>*-< A (deposition time)tC&^"f -StliEffi * 
Depotime ( n + 1 ) - Depotime ( n ) 

+ (TH t , r „,-TH»„ ) /GainDepo (n ) 



(7) #$12 0 0 0 -9 1 2 5 1 

12 

*£HWT£CS 8 0). efttt. WWKmtf t tfi?l'm> 
[0045]*5-TS£$ -r»WM«c^lM/S3*iB«( 



(2) SC«cj:orJta"r*. 
[0 046] 



•3>£-(AffliEfiI£ 



(2) 



(2) AtomM-cfts *»hw 2 i ofc^sn 

fc-fc- * - l> > * -^MW 2 © 5 ^m^fflS.-* Z> C 
itciot, «NE < 1 ) *KJ:9*ttJ3ftMM&«BW 

3TH m i, mmmmm s t h t . •„ . t &cfl3n*if9*G 

ainDepo(n) . fitKTOf* jtfi?S/ a > H 4 ADepotime 
(n) *^^CjiSt)6n-2,SjR^xa©f ; ^yVg> 
ADepotime (n+ 1 ) £f§IE-e#-3C £&tkL-C(,> 
■£„ CCt?. B^Wff^GainDepo (n) «#tiB$ra^«3 
MW2«C7^i^ 3 >3ft£«g©/I3. -f r 

a >«3 CA V*fiH*IHI (sec) iSflrTa. 20 

[0 04 7] a«»^J13TH t „ r „. t *^S?i^{Ctir 

h.., *gic^cfiiw@«is^/f $ ztitziitowmm 

^GainDepo(n) rWllttW^S U rdSBS^ § ZffiJETZ 

~> a >B$fB £ ym<D J f#Z>i' a>*-{ ADepotime ( n ) 
i*^T?x!:1ffiiE3n/cirH,»7 r *^>a>^^A*l 30 

[ 0 0 4 8 ] m*.\i. &Bt<D-?4ii>i' a > * -i A*H 8 

30 sec. mmmmms&i 6 oa. mw2©^?s 

UWi**s*l >RCf ( 1 ) 5£T?mti<**lfc<fc 1 5 
8 . 6 A. BSffflMf ^4 1 . 8 (A/ sec, 1 #Sfc 

a>£-Y A= 1 8 3 0+ ( 1 6 0- 1 5 8. 6)/l. 

8= 1 8 30. 7 8*5gtmsn.s. ffliESn 

fc-rtf^ a > £ A«Ji(B«©-r!i<y a > £ -( AtCtk 40 
^xmo. 7 8 s e cSfiit*nft-2>C<tfc:&»5, ftilEfir 
©»M/13*5i58. 6A-C*ofcS^JiCCtel,ir. 

«UE««^^?isJ?3*sa^siajs3-c*s ieoA(c 
[0 04 9] c©i^ccf : *;^'>a>^-< A*«ijjn?n 

©TMilESft/CT^^s^^AKBTSJt^ 
t»iiE3n2)Ji(W©7 ; ^^a>5?-YA©3 0%«c|g^ 



[0050] c©ct-5(C7 r ^y^a>5'-('A^iras-r'5 

0. D-^2 5 OKfcW-ST^i^s^WA©^ 
KJ:4«»B^38-C*S. * 1 <DtiS«#JRr9-& £. a 
HW*2 5 0®Jg&trts4fl£tf3iE>tc*:&<%&it6 

ttl>C£S8*-r-5. 

[0051] &«i«'C¥$MtJ*3. gflmtn 
[0052] -ecf. s-r, sis^F*9gi5©*-f-y> 

i/^^-/^*sg^n/cT ?>'^-M^t2 4 0£. a-^$ 
2 5 0(C*JW*XliSffi€rliiE ITT *j^-®&Z 4 0 

£p-m^2 5 ovmiEjMummm-tz,. m>xr 

■tlsZ-T y>1~-mM2 2 0£, ^-MJHt2 1 0 £ 

o-^2 5 oomicw&ti>^>^~-o~mm2 3 0 
©ffluExniaesriitii-r s„ 
[0053] cntc«, « 1 zmmLxmwzRm-rz 
^^^^^^^^(sgo),, tr, T9'*-mm 

2 4 0, U-&M2 5 0«:teWSRa«Iii?§^»m-r 
•6C£(C-rS <> 

[0 0 5 4] -fe>^-^2 1 0©K«»liil$*TH 
c. T^^--«UD(2 4 0©f<;««MKS4TH, > 0-« 
J^2 5 0©^?®«i^3?rTH l £^||-r^C£{CL < 
T H „ *^ T H t SO' T H . {C MS * -C£j£j!Fl*|g&© ^ x 
-^«M/f 3 B7ii«Wl(C%fe 6 % < -mmfalc J; -o r 
•;-T0inear)CC^||3nS. 

[0 05 5] SU© rip^2j 3BB*6»*»*J:5«:-b 
>$-ffl&2 1 0tcagb/cMW2©^»MJ13 1 5 
8. 6A£@«^)gJ13 1 6 0A«^1. 4 Ag£g©?» 

iistiMAs*^^:. cor, 4A<Dmmmmmi'\,*7 : # 

Vi/ayZjAZmo. 7 8 s e c T t £(C J: 



(8) 



13 



[0 05 6 ] C<D£5lCte>$-ffim2 1 Ofc^&titc 
*c~Z- >J >^*w\MW2©7 s sJ^5x a 

1. 4Atix.&J^ ^^->3>^>rA*tJntC<fcSi5S 
3fcf r 5j<^>3>^-f AlfjE«:J:or|5i— tc§^? i. 4* 



^20 00 -9 1 25 1 
14 

[0 0 5 7 ] Cht»»Ut7^<-«*2 40iD- 

[0 0 5 8 ] s?\ ^^-'j>^x-amwi^ 
i o^mmm s «c 5/ ■ > * ^ awuokwc <=t 

[0 0 5 9] 



TH B — THmi+ ( T Htarqet — T H Mf 2 ) 



(3) 



5£#. TH„B7 7^-«*2 4 0«C*jW4ftiaiiW 
3. TH.^ttamM^tCfeWS^WJK/iS.- THtar 
qetl*a^»)iiJ? 3 . TH„,B7» 24 0(Cfc 

■r^i. TH„=158. 4A+ (160A-158. 
6 A) =15 9. 8 AJCJ&S. 
[0 0 6 0,] 

TH l = TH.„ + (TH -TH.„) - (4) 

(4) SK**T<fc5fc:. n-««2 5 0«:*»WSf<aH» 

~$->)>W x -aMW2 JC*Jtt& rtf^ a > * -f * 

TH„= (THuu + THni ) /2+ (TH, 



20 



x AffliEtc <fc o r ma $ nsauto/* § fi^^s -r * i n 
^tc^p.n^. 09*. w. si ©^-^^M-rsi. 

TH t = 162. 6A+ (160 A- 158. 6 A) = 

1 6 4AKL&S. 

[006 1 ] C©J:5(C75A-««240, n-Mt$ 

2 5 oiosvzRtkmmmzft-r^xmbbti&t. ± 

,^l/fc«fc^{C-b>*-Tf^-^220iH2>^-D 
TIB (5) ^i*>£~7 ^-^2 2 OGCteW-Stt 
[ 0 0 6 2 0 



• TH, fl ) 



(5) 



^*^se u & «, > /cab k emwk -fe > # - r 9 mm 2 

2 0fCteWS^«WM/13«:Sta-C#%^*i > 
Tvi-m®2 20»Hz>^-MJ?S2 1 0i7»^-(a 
ig<2 4 0©tWcftau IS^il3^-fe>*-«U^2 1 
0*>67 9 s<-flM2 4 0 (CtT#&#6-«ftfIlSj£f# 

-p-raj&imc^ft-r wn!iKt>$-7^<- 30 

Wtt2 2 0©R^SgJ?3»W*5nJfig-C*5o 
[0 06 3] -fe>*-r 9><-««2 2 OCCfcW-SftSl 
?SKJ¥3 «T 9 ^'-?1«(2 4 0 tCfc^^-t- y > ^ 
^i-^MWlt, ir>£-«ii|!<2 1 OGCteWS*-** 

TH (L = (TH.. 1 + TH,„)/2 + (TH,.,,., 



tc^sKs? v a > * AffliEcc =fc -o Tii^s tizmm 

tf. TH CU = { (1 5 8. 4A+ 1 5 8. 6 A) + 2} 
+ ( 1 6 OA- 1 5 8. 6 A) =15 9. 9 A&C&-S. 
[0 0 6 4] ^K:, •fe>j!-a-«|^2 3 0©f^fl 
/¥S©#aSC4 (6) 5£(C7jrr. 
[0 06 5] 



■ THn»i ) 



(6) 



■k>$~-n-ffim2 3 0tt -v^i 
•fe>f-W2 10iD-W2 5 0H±aUc 

wrs/c». H2>5f-n-^2 3otctewsf^sai)ii 

mat (6) ^(cgc^rpjtg-CAO. tc&c-fz>£-$i 

J|S2 1 O^SIgKlLTffilEStt/tT^y^a^^AK: 

T-fe > 2 - n -«« 2 3 0 iCfcW TH t , 
©*H»J?Jtoe**. MAtt. TH (l = (158. 6 A 
+ 162. 6A)/2+(160A-158. 6A) = 
1 6 2Ai^cS. 

[0 06 6] fcfc. BMfSfCl^U/c (3) ~ (6 ) SCtt 
4 0 0 V>JM?~~ ^ffliE*^^ -)l 4 4 0 
CeettSft. XfMf r -^ffliE*y^-^4 4 OtCi-^T 



fit m $ titz&vMiciswztmmmm z^-z 

g4 3 0(Cfet£.i*ft£. 

[ooeTisotcu, ±^©<t^KL<rSLffl$n/c# 

40 [0 0 6 8] 09©i^:7£jit,T&^ttC:teW.£tt« 
WM/SS^iH^^xt. -fe>$-^J|i{2 1 OCCfcWSf^a 

mmzic&m-rzct&ftfrztf. *<m<Dffl$x&z> 

•b>i!-n-i^2 3 0, ■te>*-7>^-iljl2 2 
0. 0-^2 4 0, 7»^-SW2 5 OiCfcWSR^ 

«r<t o ^ * i >m£usb & * t & Hi h ammmm $ 6 j* 
wen*) &t&xB®mmmzfrMtittmm<m\t&m 



# 



(9) 



15 



iwmmsimjEr liable, ±&btc o> ~ (6) 
-r acs ioo). 

[0069] ttET^fcXefflKOBttitt. ±j$Lfc:J: * 



*SB§ 2000-91251 
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[0 0 7 0] 
[*2] 









90 0 


*>^-ry/t-«jTEMPcv 


89 9 




89 7 




89 5 


p-S5J*TEMP l 


893 



[0071] a2B«n*r©«E»ieaa*5%i/r*» 
•3 . c©«#xa»at*»«*— »<- 400 ©tais^a 
43 otciattsn*. 

[0 07 2J*2*#R8-r&£. D-«2 5 0iCteW 
*XSiIfl&W**>ffi< . 2 10H?T7 

»'<hw*2 5 otcso^-rs^r^^xsaaj&Jii 

*.-5<«|6)&7nt/T(,»S. 

[007 3] CCT, -fe>^-^i|S2 1 OOXHSKtt 

*E-t*-r. i£??©x?isa£*t}#-rs. cnut>$- 
mm 2 1 o cc* w s f^sffiys 3 bxuss & 

[0074] L/c^^-C, f^ifMJ¥3#iif!±i3ftfc-fe 

> * - a - mm 2 3 0 <t -fe > * - r v * - ^ us 2 2 0 «c * 



* few sx*ifig**§iE-r -*>. 

[0 07 5] C©£#. t>$-a-f«2 3 0i'b> 
*-T » '<-*«2 2 0©Iliag?r7 5. ^•-^2 4 
0, U-&.W2 5 0 «fc«3$t«:1iiE-r&„ COISiLT 
(J-fe>£-D-$Iii2 3 0MH2>*-7?^-«ia2 
20 2 0 <DTMM!S.mt^U-mm2 5 0 Rtf T » 

2 4 0 (c^ < ©f^sa-r^tor**. 

[0 07 6] C^l^fcW-CSt*. •te>£-n-&ig{2 

3 0 <t -te > £-T ? '<HMt 2 2 0 ©XfIj&££1*iE b 

fe>$-7?^-««2 2 0iH2>^-n-^JD{ 
2 3 0{cJ:->-Cfi5^WfcT s> /-c-Mi«2 4 ORtfa- 
JW2 5 0 ©IS«lt**liE-r *««s*«t» J: 5 KlT S 

[007 7] 



TEMP,, (n+1) =TEMP C „ (n) 

+ (TH Ur ,.t -TH C0 ) /gaintemp 



(7) 



(7)5$«, -fe>*-Ty^--^2 2 0K:feWS1iiE 

•r^ffXfiiafiTEMPcu (n + i) commas,? $>z. 
[0078 ] e©5£«si2 t-c^titc^nm^mnt 
zm(D-t> 2-t v '*-mm2 2 occfew^xsiagT 
EMPC, (n) K.miEu&. : &maLxnm?z>t><Dx; 

lfct>S-7--.^-®)^2 2 0©{+J«*M/? Sill 

sis u-cistti3 tizmmmzmmzum^tc vmmmcm 

intemp-CSl) o r^tW-T 

[0079] jSa^/c OftJ^gaintanpMXIIfiS©^ 40 
^CcfcSWMJ13©^ta^B*-r.S. Ttet)*, if 
1 °C^b SiS^SJg©^ 3 #1 . 8 AiiDn Lfcft 

^m&^tcKi^mmiti . 8 (A/-o oca*. 

[0 080] . iae^/cf)^#**s i . 8 (A/* 

T EMP CL (n+ 1 ) =TEMP (t 



«t»)«sww»3aci 8Amsttfln-r-5o 
[008 1 ] S2£te-?r (7) ^cjcojyfcfttelltti 

■TSi^ TEMPc (n+ 1 ) =89 9'C+ { (160 
A- 1 5 9. 9A) +1.8 (A/X) } =89 9. 0 
5 5*Ctc&.5„ 

[0 0 8 2 ] -TScfr^. •feOS-T ?^-M412 2 0(C 
feW£PJlI/I3#5@««®JI3-e£>6 1 6 0 A&C0. 1 
A*it-f*S^6-fe>*-Ti'>'N'-«li2 2 O-CJJtf&l 
ff3n^XgSffiii8 9 9*CJ:») 0. 5 5*Cm^8 9 
9. 05 5©i^, •fe>*-7»A-^2 2 0©f^ 

£. 

[008 3] 
(n) 



+ (TH t .,„i-TH CL ) /gaintemp ••• (8) 
(8)5£*> (7 ) 5££IH«fcSi!rc*S„ W^tfTEM 2 3 0 KfeW5f^fiJ^JP3«gllWJ^¥3 J: 9 fete J: 
P« L (n+ 1) = 8 9 5*C+ ( 160 A- 162 A) + *2 AIg*m^cJt>{C^i^Xg-caS?tflgJ13K:JfiS 
1. 8 (A/'C) «8 9 5"C+ (-2/1 . 8'C) CtSc Lfc»SiJ13*»5/ci6tC«XSa®*8 9 5 'C*^ 8 
0 893. 88-CifeS. -f&fctj. 42>5f-a-M^ 50 93. 8 8 'CKMt 3 fttffttf ft 6fc<,>C 



(10) 



2000-91251 



17 



18 



[ 0 0 8 4 ] JS^WtC. (7) Sit (8) SCfcHTk-fe 
> £ — T f /1-1M 2 2 0 GCfcW SffliE-r-<^XfiSS 
IUifflTEMP { „(n+l)«iBO. 0 5 5'CfiacDja 
S* s «mTX«?a@[ <t 9 S5£ T . -fe > * - P 2 3 
0(C*JWSffliE-r-<*xe?aSgLttlfiiTEMPcL (n + 

i ) ««mx?issj: 01.12 -c?iex?i?ag*sfg< 

[0 08 5] Tfr:b*> t ¥i^J!SJI3#S*OTi/I<*J: 

o sc^uiSTKXfisa^^m $ titcxmumm < & io 
fisa^ew 3 n/tiass(a < ta^-r 5 c <h (c j: o r^p 

[0 08 6] t>$-T!'^-ii22 0 1 -te>£-a 

Z>tmt)U-®.W2 5 0, T^^-^182 4 0©X*1S* 

THp ^THd + Cu x ( T H t 8 r o e t — T H C u ) 



0 -C «XHSa^M*5^ 0 o tc tclb K. -fe > H - 7 
"j^-ffl&Z 2 0. i2>Z-a-mW2 3 0CC«Hr>£ 

[0 0 8 7] bipi>, tt-ffi®2 5 0M7 >'<-m%i 
2 4 0 i -fe> * -T 5. /^-^i|S2 2 0 SO'-fe>* -a - 
{Sf$2 3 Ott^Jilft(m# 3 tt/cM^-Cfc -fe> 
^-7^<-W2 2 0&0Hz>£-O-1gi?S{2 3 01C 

*}Wsx^ias^M«-r<'n-$ui2 50,7 ?'<-« 

*S2 4 0 K*jWSR*»)SJ15«:i5?B€rR«r©f. n 
Hli$2 5 0£. T^^'-^i|{2 4 0©^5SMJ¥3« 
•te>£-7;>A-$Iisjt2 2 0. H2>^-a-Ml?S2 3 0 

m v -cffliExmss^^w L -c mmm <* 

[008 8] 



- (9) 

20 $Htc7~j'i-mm2 4 0Kl*jWS^«i»)KffiESTH u 
4CjDn^.nUJ:t\ 1iiEfa«-fe>^-T ^--«I^2 2 0 
tC*$W^g^KJ15i-fe>^-T^^--^2 2 OK 

*?w t h c „ ommmizmiEmmzmtt tc 

[0 09 2] mzmv-a&wrzt. th u -=i5 9. 

8A+0. 5X (160A-159. 9A) =159. 
8 5A{t&£„ ?t£t>*>. 7v'*-mW2 4 OMlfcWS 
f^*»MJlS«-b>*-T ?A-6W82 2 0©XfI?S& 
^btC <fc otfiO. 0 5 A©iig!£§l:r;fc C £ 
30 -So 

[0 09 3] C©<fc 5 ^©MiiCCfcW-SfiSKWKcfc 
-pT^WSKS^TH^^TH^KffliESn-Si. (1 
0) 5£tC<fc-5-rJl|ig7 » ^—81^2 4 0«:*JW-5ffliE-r 
■~<#X*IS®©||W pJfiE(Cft 
[0094] 

(n) 

,.,-TH„ ') /gaintemp ••• (10) 

★ [0095]m«, TEMP, (n+ 1) =900*C 
+ (160A- 1 59. 85A) -M. 8 = 90 0. 0 

40 8 3*c«:^orT v '*-ffl&2 4 oictei-tztmmmm 
<* ttnaamut 9 o o °c j: o to o . 083 xms& t> 

[009 6] 

TH.'^THt + C.X (TH t . r ,.,-TH u ) - (1 1) 
(1 1 ) sStt ( 9 ) &.£ttmtj:Wli&-C$>*) . WfeStfT tfr 2 ) XK<fc-,to-f^2 5 0 CCteW&ffilEia&^llfcH 
DiWSiTH, (n •) = 1 6 4A+0. 5 x ( 1 6 0 SttS. 
A-164A) =163 A&C&oT. i&M£tl& ( 1 tfr [0097] 
T EMPl (n + 1 ) = T EMP L (n) 

+ (TH,. ro . t -TH L ') /qaintemp -(12) 



(9) mZ-te>Z-7v>i~-m®2 2 0V%.m£tltcX 

imm&7 vi--mw2 4 o «.RA,iamtc jco-c^h 

^tifc7 5./N*-««2 4 OttfcWSttSWJtJISttuEfii 

*=»nrc^7c»iiE^-c* 
[0 08 9] «*.«. WuE<»J:-fe>*--7 
2 2 0©X*SajK#s 1 XRJSSftfcHK<S*«W*Srti— 
*S6WC 1 0 AtfflQU 7 ? *-<ffl$,2 4 0 ©ttS^iJ© 
J53 it 5 Aigftn L/c^c <=> tf\ ms-cmctif-k >f -7 v 

. j*-mm2 2 o oxfiaa i •c«j;otT^ 

i^2 4 0r«5/l 0(C*S©-C^X7c1«iE^C u « 
0. 5<bft&. 

[0 09 0] «S^5cfflIE^C „ KIS^-T £ 0 . 5 B— 
^fiS^{t*^^t/cH2:>$-r y>i-m®2 2 0©ft 

«»isji3^tfi© i /2 icm^rrzmmmz&r 

[0 09 1] (9) 5$fc:M-o"r. 7»^-ffl«2 40tC5« 
TEMP, (n+ 1 ) =TEMP 0 
+ (TH„ 

(lOSW^t, H*>^-Tf ^--^2 2 0©I 
«fc o-Ci^^^fcT 5- '*-mM2 4 0 ©R* 

K. «Sfe*«fltSA:OfiJ»*Qaintempr«orliliE-r^ 

xiiaaic-^» ur rniE s n/cr 2 4 o©x 




OX) 



19 



(12) do) j£t ra-fca^-c* v m*mix j 

Wft-t&t. TEMP L (n + l ) = 893'C+ (16 
0A-163A) t 1. 8 = 8 9 1. 33*C**@HJ<*ft 

[0098] (7) ~ ( i 2) mz^-rtibT.m^-z 

4 5 0#Iff7 r -*ffiIE^; 1 .-;M 4 oiciatgsftfc 

^^ffl^-c. iBtssig4 3 o«:fatt3nfcKi?xs 

S^-f «^'IBlS^a4 3 0 (C!2tg34a£ ( S 1 1 
0) „ 

[ o o 9 9 1 h i o ». ®.m*ixm®mmiEi7jkLtc>? 

Btt-fe>£HSfl!!{2 1 0*«i»KL-C42>^-T 
fifil£2 2 0. T»A-««2 4 0RUi2>H-a-mm 
2 3 0. P -fiUS 2 5 0 <DXmUX*miE 3tl5C£4 

[0 1 003 JiLkCDcfc IH1S^g4 3 0 telBlSStt 20 

/cffliExiisaT 1 - # ntwcfR«i*w<- 400 mm 

^7h450Ki-3 T^JIi* ftfcfg. •> V 4 

5 o ttiiiEsn/cxsaa^-^Ki^-rssiHaxf^* 

«««8Hc«l0P9-O KEOJnLT. &«Mtc*tt&*M 

fmj&T.m*mtf?zs i2 0)„ c©«t^% 

-5 C <h {C % 0 . WRj* 3 teTMV JMf 3 ft * S ££j-ic 
[01013 30 



#^2000-9 125 1 
20 

:j:ft«. mm&<D* *-/%±(c^j«sft 

[0E©fSM|i&I&9!3 

[0 1 3 *#feW{c«fcs^«^«i^»axs4iitf-r€»(a 
ra-s. 

[023 *&9!k: «fc ftjraiatfd ftfcsi£«» £&&ws 

[0 3 3 *«W«:j:SHIB-!f-^-%=il/fc^0 9i»H 

[043 *H^{C «fc &^«fMVR^fiEXS(c«stt *StM 

[0 5 3 04fC$£< 7P-ft- 
[06 3 *^Hjtc<fcS-HSSm^LfcittBj0-c4>S. 
[0 7 3 ^WtCioT^x-^-CfSMJlSfflO^tfta* 
jjsl-fc¥a0T#)£„ 

[0 8 3 *l*Bj(c«fc ot 3 x"^*^lij^3*x/c^l8 
BSJ¥ 5 5rjn Ltc V=? V •?$> £„ 

[093 *ftw<££r>rix&jp®&mmctoii6{mm 

[0103 ^B^CCio-CttiESftfcXfiSS^^ 

inm>mwi 

410 t>7-f>tya-;i' 

420 xtum. 

43 0 fBttttB 

44 0 xa-^-^iiiE^y*-^ 

4 5 0 Mfla- ? h 



[023 



[033 




240 




220 


450 


210 






vm 


230 




250 





430 



£tt«l 



440 



420 



> Data bus 
• Control bu 



^ 

410 



-^500 



(12) 



2000-91251 



mi) 



[B4] 




[06] 



U 

cu 
c 

CL 
L 



— MWi 



c 



3 











maw 





-S10 
-S20 

S30 

S40 

•S50 

S60 
S70 



17] 




Target 



[08] 




MWl MW2 WWj 



[09] 



-» 1 1 1 H 

U CU C CL I 



(13) 



#^2000 



15] 



[m i o ] 



-S80 



-S90 



-S100 



-S120 




U CU C CL 



( »T ) 



